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Abstract  
Face recognition is a crucial matter in understanding what message did someone wanted to tell or what other person is 
thinking right now. In animation, telling a character’s emotion often showed from body posture, pose, and facial 
expression. Although it is seldom to found wrinkles on a character’s expression because animation are often using stylized 
style that will bend the real world. Writer will explain the usage of wrinkles for a character’s expression and how to use it 
on the character in this final project with wrinkle map technique. The technique for blending wrinkle maps on specific 
areas on the face will be used for controlling wrinkle’s  transition on the character’s facial expressions.In this paper, 
writer will discuss about facial posing, which is one of the stages of the making of wrinkle map, which is useful in creating 
the impression of realism in both animation and game. Writer decided to use the Squash and Stretch Principle because it is 
one of the most fundamental principles of animation. Although it is one of the principles of animation, it is possible to 
apply Squash and Stretch Principle as a method in rigging.  
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1 Introduction  
In rigging, particularly the face, high detail is required in order 
to create believable expressions. In the early development of 
game and 3D animation, detail is not given much attention 
because the development of technology has not been able to 
provide support to achieve it. However, over the times, new 
technology began to appear; hardware and software which is 
able to provide higher visual range, even to photorealistic 
visual range. Accordingly, animation and notably video game 
advanced towards realistic visual at an alarming rate from year 
to year. 
To achieve realism in a character's face with realistic visual, it 
required wrinkle map technique. As stated by Oat [1], wrinkle 
map are bump maps, which are overwritten by the basic 
normal map. Those bump maps are wrinkles which are 
extracted by using sculpting software such as ZBrush and 
Mudbox. 
In their study about the influence of facial wrinkles in virtual 
characters,Courgeon, Buisine, and Martin [2] said that 
wrinkles on the character's face affect user's preferences and 
enable the face to be more expressive.  Examples of 
characters, which have wrinkles on his face, are the local 
inhabitants of Na'vi from <Avatar, 2012> movie and Gollum 
from <The Lord of the Rings, 2001>. The existences of 
wrinkles on their face enhance realistic display and emotional 
portrayal on both movie. 
In this paper, writer will discuss about the workflow of the 
making of wrinkle map, and the effective way of using Squash 
and Stretch Principle in wrinkle map. It will not only save 
production time but with a considerably good result. 
 
 
 
2 Usage of Squash and Stretch Principle 
Squash and Stretch is the most fundamental principle of 
animation amongst other principles. Every living things, either 
having bones in their body or not, indicates a shift in its shape 
while doing actions [3]. Squash and Stretch which can be seen 
in real life with naked eyes is when biceps contract and do 
squash when aroused and stretch when it stretched. 
Another easy example is bouncing ball. When a ball land on 
the ground, it seems to squash, and then stretch when it 
bounce off the ground until it return to a neutral position at the 
time it reach the highest point in the air. 
 
 
Figure 1 Squash and Stretch on arm 
 In the making of wrinkle map, there are many stages which 
must be taken and those stages varies depend on the maker's 
objectives. In this paper, writer use the stage on figure 2. It is 
because writer is using wrinkle map in animation movie so 
that it is slightly different from the workflow in video game. 
Squash and Stretch Principle is needed to extract wrinkle map 
and is useful to accelerate production time. 
 
At wrinkles sculpting stage, the sculpted facial model is a face 
with particular state. It means the face must be in an extreme 
position or condition. In this position or state is when Squash 
and Stretch Principle comes in. Squash and Stretch may be 
called compression and expansion. As can be seen on figure 3, 
this state is when the face does squash and stretch. Red color 
indicates squash or compression and blue indicates stretch or 
expansion. Both colors will also serves as the mask layout 
later in the process.  
 
 
Adapting masking concept from tension map, writer was using 
composite map for manual masking technique. Furthermore 
mask needed to be formed at certain spots in accordance with 
the wrinkles and creases which formed from squash and 
stretch. Mask was created using paint software such as 
Photoshop or paint tool SAI or real-time painting software 
such as ZBrush, Mudbox, Substance Painter, or 3D Coat. 
White color indicates alpha=1, and black indicates alpha=0. 
 
 
 
Thus, when the right eyebrow is moved, compression and 
expansion will be formed and creases will emerge on the mask 
above the right eyebrow, which cover other creases except that 
certain spot. 
 
Figure 4 Workflow of Wrinkle Map Creation 
Figure 2 Compression and Expansion 
Figure 3 Mask Layout on Face 
Figure 5 Manual Masking 
 With this wrinkle map technique, it only takes a minimum two 
states of face to be used in many expressions. The face is 
rigged using bone-based rigging technique. Bone-based rig 
was used to correct expression of the morphed face. By using 
those techniques and collaborate it with extreme state 
technique, it does not take many blendshape or morphing 
meshes that should be created.  
 
At last, to make wrinkle appear automatically, reaction 
manager can achive an almost perfect result; wrinkles was 
executed properly and correctly in accordance with the 
direction of the rotation and position. The only problem with 
reaction manager was the movements of the position and 
rotation can only correctly executed when using local 
coordinate system. When using world or other coordinate 
system, especially when the model head is already moved 
from its original state, reaction manager will mistaken the 
coordinate value of the position and rotation. But it is not that 
huge of the  problem, thus writer decided to keep using 
reaction manager for the final product. 
 
 
3 Conclusion  
In applying wrinkles on virtual character’s face, wrinkle map 
is functioning as a primary element on the process. To achive a 
wrinkle map, wrinkles must be sculpt on extreme state of the 
face using squash and stretch principle. Only minimal two of 
extreme state used for extracting bump map, normal map, 
and/or displacement map. From either of those three maps 
used as wrinkle map or overwritten on top of the base map 
with similar type. 
The results which writer got, showed that by combining 
bone-based rigging, extreme state, composite map, and 
reaction manager techniques will result in effective outcome 
and minimalize blendshape or morphing production. 
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Figure 6 Result of Composite Map Technique 
Figure 7 Reaction Manager 
